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THE HANFORD REACH: A HISTORICAL VIEW

The Columbia River originates in the mountains of
sparsely-populated eastern British Columbia, Canada, and -
flows southwards into the United States before entering the

' Pacific Ocean after passing through sparsely-populated,

semi-arid eastern Washington (Fig. 1). For much of its way

. through eastern Washington, the River passes between

steep-walled canyons. However, for about 80 km down-
stream from Priest Rapids Dam (Fig. 2) to the town of
Richland, the land has relatively little vertical relief. This is
the only part of the River that is not impounded by a dam,
and it is known locally as the Hanford Reach.

Before neo-European settlers began to develop the Iand
of eastern Washington in the mid-1800s for agricultural
purposes, the native upland vegetation was dominated by
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Fig. 1, Ma;zg){‘ the Columbia River showing the location of the
+ Hanford Reach in relation to hydroelectric dams along the main-
Stem Columbia River in Washingion, Oregon, and British Colum-
ia. Scale indicated by east-west distance across centre of Washing~
\ 1on being 530 km.
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short-statured . desert shrubs—especially Big Sagebrush
{Artemisia tridentata Nutt.) and perennial bunchgrasses
such as Sandberg Bluegrass (Poa sandbergii Vasey) and '
Bluebunch Wheatgrass (dgropyron spicatum [Pursh]
Scribn. & Smith) (Daubenmire, 1970). However, the native’ ™ .
vegetation has been dramatically altered by the expansion .-
of cultivated agriculture and years of livestock grazing.

The wildlife and the fisheries resources of the Hanford
Reach attracted little scientific inguiry until the early
1940s, when 1,400 km? of semi-arid land was purchased by
the United States Government as a site to construct several
plutonium-production reactors. During reactor operations
in the years 1943-72, heated water, corrosive chemicals,
and radionuclides, were released into the River on a more

or less continuous basis.

To -determine the effects of radicactivity upon river
fishes; various kinds of laboratory and field studies were
initiated (Davis & Foster, 1958; Foster, 1972), Special
attention was focused on the welfare of the commercially
valuable Chinook Salmon (Oncorhynchus tshawytscha)
and the recreationally valuable Smalimouth Bass (Microp--
terus dolemieui) (Henderson & Foster, 1957). Waterfow],
especially a locally-nesting race of the Canada Goose
(Branta canadensis moffitt), were also selected for inten-
sive study (Hanson & Eberhardt, 1971), Aside from radio-
logical surveillance of Black-tailed Hares (Lepus californi-
cus) for radioactive iodine-131, little attention was paid to
the terrestrial biota of the Hanford Site (Hanson, 1960).

The major Man-imposed environmental changes along
the Hanford Reach of the Columbia River and adjacent
land during the 40-years’ period of 1940 to 1980 are sum-

marized below:

1941-50: The 1,400 km?2 Hanford Site was established in
1943. In the first decade, 1941-50, the small villages of
White Bluffs and, Hanfprd, located on the western
shore of the Columbia River, were abandoned and the
entire population was relocated. Several hundred hec-

. tares of irrigated fields and eorchards surrounding the
villages were zlso abandoned. A work-force of about
50,000 persons was temporarily assembled at the Han-
ford village site to construct plutonium-production
reactors at four locations on the western shore (right
bank) of the Columbia River.

Public access to the Columbia River and the Han-
ford Site land was restricted for safety and security
purposes. When the production reactors became
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temporarv work-camp at Hanford vil-
ned. and a permanent work-force was
unof Richland (Fig. 3). There has been-
ﬁ’ﬁ an population on the Hanford Site
since 194; foperating reactors released heated wat-.
er, radionuglides. and corrosion-inhibiting chemicals,

dn‘ectly into*the Columbia River, and so biological
studies were ipitialed 10 determine the effects of reac-
tor effluent’ re]eases especially on Columbia River
fishes.

1951-60: In this second decade the operating reactors rel-

eased a maximum of nearly 24,000 megawatts of heat,
and several thousand curies of radionuclides, into the
Columbia River each day. McNary Dam, located far
downstream from Richland, was completed in 1953
(Fig. 3). The reservoir (‘Lake Wallula®), which was thus
created upstream from McNary Dam, extended to
Richland. The US Bureau of Reclamation constructed
the Potholes and Scooteney Reservoirs north-east of
the Hanford Site, using water taken {from the main-
stream Columbia at Grand Coulee Dam {(cf. Fig. 1).
An extensive sysiem of irrigation canals was built to
deliver irrigation water 1o thousands of square kilom-
etres of semi-arid land located on the high plains 1o the
north and east of the Hanford Site. Some of the water
stored in these reservoirs and applied 10 fields as irri-
gation water, became subterrancan and reappeared as
permanent spring-fiows in the water-bearing strata of

,A';h d £% n.. A e
45?[9? 71“;){" ﬁedo\msneam faceofPrwst Rapra'sDamabam!heupsnf'am endoﬁh éj
ol m‘é ).;.} hingion, USA. Fishermen are fishing for Chinook Salmon and .S'm-l £a
TS River. See also Fig. 3. ;
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| along theeastern shore of the
Columbna Rwer near: ng?) {Eig. 3). The value of
these steady water-flows wa; g@c Enized, and they were
developed to provide reanrig-pOnds for Chinook Sal-
mon and Steelhead Trout (Saimo_gmrdneu') Canals
were constructed throughout the irrigated districts 1o
collect runoff water, and the flow of these canals (was-
teways) re-entered the Columbia River at two dis-
charge points on the easigrn shore of the Hanford
Reach below Ringold and near Richland (Fig. 3).

Priest Rapids Dam, constructed upstream from the
Hanford Site, became operational in 1959 (Fig. 2). The
operation of Priest Rapids Dam and other upstream
dams dramatically altered the river-flow throughout
the Hanford Reach (Books, in press).

1961~70: In this third decade, the operation of plutonium-

production reactors on the Hanford Site was phasing
out, and radionuclide and chemical releases to the
Columbm River essentially ceased. The dual-purpose
{electricity and plutonium) N reactor continued to
operate, releasing heat but very little Man-induced
radioactivity into the River.

The technical development of electric-powered,
overhead-sprinkler irrigation systems allowed the irri-
gation of relatively rough land, and this increased the
areas of irripated land on the plains eastward from the
Hanford Site. Today the Hanford Reach persists as the
only free-flowing portion of the Columbia River in
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FiG. 3. Map showing the section of the Columbia River between

McNary Dam and Priest Rapids Dam, with location of the US

Department of Energy’s Hanford Site, riverine islands, and other

Jeatures mentioned in the text. (Each square represents a ‘township’
of 36 miles (ca 58 km) dimensions.

eastern Washingto:i, as all other suitable sites have
been occupied.

1971-80: On the Hanford Site the N-Reactor continues to
operate, and there are being constructed three com-
mercial, nuclear-powered, steam-electric stations in-
land from the Columbia River. These stations are to be
equipped with cooling towers instead of requiring
direct discharge of heated water into the River, as was
the case of the plutonium-production reactors that had
been built on the Hanford Site in earlier years. A plan
to build 2 hydroelectric dam in the Hanford Reach
upstream from Richland is being held in abeyance, as
seasonal and daily, flow-patterns of the Columbia
River in the Hanford Reach become more and more
regulated as a result of increased water-storage capacity
at upstream dams in the US and in Canada.

After 25 years of restricted access, the Hanford
Reach is opened for boating, but public access to the
Hanford Site land west of the Columbia River is res-
tricted, Rangelands and dryland agricultural areas sur-
rounding the Hanford Site are steadily being converted
to irrigated agriculture, New seeps and springs appear
in the water-bearing strata of the riverine bluffs on the
eastern shore of the Columbia River, creating massive
earth-slumps that encroach on river-flow. Seep ponds
and lakes are created on the northern part of the Han-
ford Site, as irrigation canals are extended to deliver
irrigation water to dryland areas located north of the
Hanford Site.

Most of the Hanford Site land remains undeveloped,
and will presumably support communities of native
plants into the foreseeable future. In 1977, the Hanford
Site was designated a National Environmental Re-
search Park, to be used as an outdoor laboratory for
ecological research purposes—including preservanon
of diversity of native populations of plants and animals
(cf. Rickard et al., 1982).

STATUS OF RARE, THREATENED, AND ENDANGERED, SPE-
CIES ALONG THE HANFORD REACH

The American Bald Eagle (Haligeetus leucocephalus) is
listed by the US Fish and Wildlife Service as an endangered
species. However, in the State of Washington, it is listed as
‘threatened’. The largest congregations of wintering Bald
Fagles in the State of Washington occur along the Skagit
and other rivers in the northwestern part of the State (Serv-
heen, 1975; Stalmaster et al., 1979). Nevertheless, the Han-
ford Reach has historically attracted small numbers of Bald
Eagles as winter residents (Fitzner & Hanson, 1979). In the
1960s, wintering Bald Eagles were present, but less than ten
birds were censused, whereas by the 1970s, numbers had
increased to twenty or more birds (Fig. 4). The increase in
wintering Eagles is attributed to increasing numbers of
autumn-spawning Chinook Salmon in the Hanford Reach
(Fig. 4). Chinook Salmon die after spawning, and their car-
casses provide a food-source for the Eagles. The continued
use of the Hanford Reach by wintering Bald Eagles appears
to be tied to the abundance of dead Salmon.

Two rare plants occur along the Hanford Reach of the
Columbia River. One is the Columbia River Milk-vetch
(Astragalus columbianus Barneby), which has a very lim-
ited geographic distribution only in the vicinity of Priest
Rapids Dam. This vetch population is subjected to spring
grazing by sheep and cattle, but appears to be in no imme-
diate danger of extinction because of this livestock grazing
(Sauer ef al., 1978). The plants grow in seasonally dry soils
at elevations well above the zone of Man-induced water-

level fluctuations of the Columbia River. The local variety -

of Yellow Cress (Rorippu culveina var. columbiae [Suksd.]

Rollins) is also a plant of'limited geographic distribution. It -

grows in the Hanford Reach at the water’s edge within the
zone of fluctuating water-levels (Sauer & Leder, in press).
At the present time there are no vascular plants that are
known to grow along the Hanford Reach and are classified
as endangered by the US Fish and Wildlife Service.

WILDLIFE RESOURCES

The Western Canada Goose (Branta canadensis maffiiti)
nests on twenty sparsely-vegetated, sand-and-cobble is-
lands in the Hanford Reach (Ball ef al, 1982) (Fig. 3).
Although the historic - pattern of river-flow has been altered
by flow-regulations 4t upstfeam dams, the integrity of the
goose-nesting islands has not been appreciably changed
{DeWaard, 1981). Over the past 30 years, these Geese have
consistently favoured ten of the twenty islands as nesting
habitats. In the decade 1950-60, a favoured island for
nesting was Locke Island (Fig. 3). Nesting use of this island
declined in the decade 1961-70, and by 1980 nesting
attempts by these Geese had nearly ceased, due to the year-
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1969-74) [Middle]. Numbers of Salmon redds (nests) counted in the
) years 1947-82 [Bottom]. .

around presence of'a few Coyotes (Canis latrans) (Fitzner &
Rickard, 1983), ,

Ring-billed Gulls (Larus delawarensis), California Gulls
(L. californicus), and Forster’s Terns (Sturnella forsteri),
nest in large colonies on two islands Iocated near the town
of Richland. In 1977, ¢ca 5,100 pairs of California Gulls and
ca 4,600 pairs of Ring-billed Gulls nested on these islands
(Conover ef al,, 1979). An estimated 400 pairs of Forster’s
Terns also nested on these same islands {R. E, Fitzner,
pers. comm.). The nesting gulls and terns benefit from the
protection from human trespass provided by the US Fish
and Wildlife Service, which manages these islands as bird-
nesting refuges,

3 The Great Blue Heron (4rdea herodias) is a year-around
resident along the Hanford Reach, and about 40 pairs nest
in a small grove of deciduous trees located on the western
shore of the Columbia River on the Hanford Site (Fig. 3).
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: o Over the years, the nesting Heron population has gradually §
2 120 o in_creased, benefiloling from the .freedom from human stical Anal
2 N o o disturbances provided by the restricted public access to the § StatiStic g
100 = % @© Hanford Site, by the deciduous trees planted in the years } f0 Fluctuating :
% - - prior to Government's acquisition of the land, and by the T
‘; g0 - o 00 availability of food-fish in the Columbia River, ¢
£ - o Mule Deer (Odocoileus hemionus) are the largest of the — B
< 60 wild mammals that permanently inhabit the Hanford
; 0 C o 00 Reach. Mule Deer were scarce along the Hanford Reach in
2 N o the years prior to 1940, because they were treated as pests
2 .0 |- by the local farmers and were shot at every opportunity, Type of Ground-feed
R I°° o The abandonment of the small farming villages of Hanford — — -
0 | | | I o | I and White Bluffs in the early 1940s, and the absence of Rock Pickers
shooting on the Hanford Site in the following years, per- Gravel Pickers
50 mitted the Mule Deer population to expand. Tagging stu- Sand Pickers
dies showed that some of the fawns born on the Hanford Mud (Silt Deposit:
g 0 - Site left it anid were killed when they moved to the adjacent G (Pm??r;‘: and Pic
2 lands (Hedlund, 1975; Eberhardt et al, 1984). The Deer o2 'HER
2 30 pOpulati@*ﬁ‘"éffj the Hanford Site appears to be relatively ___,___p .
§ . sgza‘plfq; thefe have been no .population eruptions, and con- go; p=§ testing wi-
5 o L “Sequently rio need to practise population control, Coyotes *Hos with respe
3 ¥ Kiigwn,10 be important predators on Mule Deer fawns vpro: b Ejm <
E o L ger ;ga_'g]:“ggders, 1980), and apparently natural preda- T
1 q.nandf; migtation keep the. Deer population of theHap-
1t ford Sité’af 1 /5table level. programme, and
0 “"'Thé éffect-of Man-induced water-level fluctuations on fish. .
5000 o5...... Vild birds,associated with streamside habitats along the One of the dii
o A gfagfordERéggh of the Columbia River has recently been Columbia River
% 4000 - ustifvestigated by Books (in press), who noted that daily downstream migs
& o % ) xposures, o_f mud-flats and ‘beaches by ﬂuctua.ting water- tively weak 5W1j'*
g s o s 2Vels provided food subsidies, in the form of insccts and Siructures or sic
 E 3000 [~ . © " . _|.izsmallfishesstranded by receding water, for birds of the 1978). Fisheries,
B © o gé“ugﬁ-&gdmg guild, The foraging activity observed dur~ Ways to reduce fi
.o 2000 |~ o Q i 17 0eTiods of feceding water-level was significantly higher tures with low, ¢
£ ‘ o i °.,§=' AL lggzlﬁlldb% expected by chance alone (Table I). studies to d.eﬁl?%f
"21000 [ ) o i SRR T2y pathways travell
L © o o S B 15151 ey : through the Hani
O Lo @t g iR i R sl e Many of the.
e i 500 586 60 66 70 *75  BOLFSSARCISMIENGY. . FisH RESOURCES + -through the Hant
o Years 3 & indsdsma Z:*‘ft"gr“: S : I .- 5 ies where water't:
AR P AT B ANED ‘g,gjgﬁljg ﬁqﬁulatxons ofthe Columbia River are valuable seawards in the &
FI1G. 4, Numbers of active Goase nests on LockeIslarfd in the year. e ﬁ;gmeiféial‘,‘ahd recreationial resources. Most of the local trgvel.fime has ir
1953-82 [Top]. Numbers of Bald Eagles wintering orl the Hahford. % fSHeri€s! reséarch and management has centred upon thé more, as a result
Reach in the years 1961-82 (there were no counts in the years : ‘%ﬁ’l%idro"fﬁbus.’(?hin ook Salmon and the Steelhead Trout. down:stream dam.

. Populations: of the Salmon and Trout are sustained by emigrating fish ar

: ;.,Aai‘tiﬁciarl_f’pf‘;ib;agation, and by protecting river-spawning temperatures for

"“fish (Watsori, 1970) through a regulated sport and commer- vears. This delay -
cial fishery, Millions of young salmonids are released into yq) of young salm
the River each year for downstream migration to the nilescan be facilir:
Pacific Ocean. Upstream migration of adult fish returning of1he dams, but
to the Hanford Reach after a 2-4 years' residence in the capacity. Ways 10
Ocean, is accomplished by passage through fish-ladders at erating capacity -
downstream dams—after surviving commercial, sport, utilities and state
and American Indian, harvests at sea and in the lower
Columbia River. '

An annual census of Chinook Salmon redds (nests)inthe,
Hanford Reach has been conducted by aerial counts since; Diseases are a
1947 (Fig. 4). These data clearly show that the Hanford PfilhO_gen Flexiba:
Reach has consistently supported mainstream-spawningioia River, and vii
Salmon, with the preatest numbers of redds counted in Bl‘;"ke" & Fujih:
recent years. The increase in redd numbers is attributed t0 v ted 10 elevated
the absence of suitable spawning locations elsewhere along c&m ﬁSh.(esp.:
the mainstream Columbia River, to a vigorous stockingg™ ° fishes® pas:

Fish Diseases
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TABLE I

¢ Sratistical Analysis of Ground-feeding Birds in Relation
ito Fluctuating Water-levels Along the Hanford Reach of

the vears

the Columbia River.

1d by the {Data from Books, in press.)
st of the
P, i
Hontr o
ring

1 as pests Re::‘edfng Chi-

ortunity. Number of Water- re

Hanford Type of Ground-feeding Observations levels alues

sence of Rock Pickers 166 78 55.5%

-ars, per- Gravel Pickers 250 87 135.4*

g]ng st~ Sand Pleel"S 110 89 67.2% .

Hanford Mud (Silt Deposits) 878 59 29281

adjacent {Probers and Pickers) ; S

“he Deer Grass Pickers 988 82 396. 6".'
*.‘e'latively Wading Bottom-probers 35 27 8.3% ¢

and con- g p=y testing whether observations of ground-feeding o'ccur randé;ni(y ;,
L Coyotes with respect to receding water-levels, . .-
or fawns "Il:llg: P ircjecwd. p <.001, enitical value = 10.8, df:-.

rejected, p <<.01, critical value = 66 df=
=3l preda- -
e Han- - ' ‘ i
programme, and to controlled harvesung oi‘ ret"ummg adult ;
LIRS H'ul 1
tions on fish.
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and bruises experienced by the downstream migrants as
they pass through turbines or over dam spillways, also
facilitate the transmission of infection by F. columnaris.

Resident Fish

Smallmouth Bass (Micropterus dolomieuiy were intro-
duced to the Columbia River from the eastern US in the
years prior to 1940. They now provide a self-sustaining
sport fishery of local importance, Spawning is confined to
the shallow waters of backwater sloughs (Montgomery ef
al., 1980). Wide fluctuations in water-levels, manipulated
at upstream dams, impede spawning success through ex-
posing nests and eggs to desiccation during periods of low-
water flow, and also by stranding juvenile fish in shallow,
ephemeral pools where they are vulnerable to predation.
Smallmouth Bass are especially vulnerable 1o sport fishing
when they are concentrated in the spawning water. Sport-
5 fishing restrictions are enforced along the Hanford Reach,
to protect the spawning Bass from potennal over-harvest
by sport ﬁshmg

vora

.o

TABLE II

Fzsh Spec:es Inhabiting the Hanford Reach of the
Columbia River.

o~
“ iong the One of the difficulties of sustaining salmomds in’ tﬁv’:"
itly been Columbia River has been high mortality of the Juvemle
1at daily downstream mlgrants Newly-hatched salmonids are Teld-
_gwater- tively weak swimmers, and can be killed at water-mtakg "
< ects and Structures or steam-electric power-plants (Page 3! ‘aly: "
i5 of the 1978). Fisheries research has been directed at dlscovenng
" vied dur- ways to reduce fish-kills by designing water-in e StrueL”
,y higher tures with low current-velocities and by’ccin
studies to define more accurately the t:mmg{ a‘&i& xératlon
pathways travelled by the downstrcam m gmn s passm .
through the Hanford Reach. - Co : b
Many of the young Salmon that pa dQWStream
Ihrough the Hanford Reach originate 15 ups?rcam mbutar-—
ies where water temperatures are cooler: These rﬁsh_mgv.e
valuable seawards in the spring and summer monthg. However th&-; :
the local yravel-time has in some cases been delaysd’ by a month or,
4pon the'more, as a result of impediments imposed by a series, qf
4 Trout. downstream dams (Becker, 1973). Because of the delay, the ,
tined bY ernigrating fish are exposed to higher summer-ume water‘»=
pawning iemperatures for longer periods of time than i in pre—dam :
“OIMINET- years, This delay is thought to be detrimental to the survi- -
1sed into ya] of young salmonids. The downstream passage of juve-
1 10 the piles can be facilitated by the spillage of water over the faces
eturning of the dams, but this spillage results in a loss of generanng
;fi&:r;he capacity. Ways to enhance fish passage and maintain gen-
2t erating capacity are currently being sought by electrical

L, sport, yilities and state and federal fish-management agencies.
1e lower

[N

S’
w

1s}iri the hsh Diseases

nts since. Diseases are a cause of fish mortality. The bacterial
Hanford pathogen Flexibacter columnaris is present in the Colum-
pawnmg bia River, and virulent strains produce a fatal fish-disease
unted in (Becker & Fujihara, 1978). The infection seems to be
buted to related to elcvated water-temperatures, and to the presence

difching el <~
Bndgehp Sucker

Anadramous Fishes

Chinook Salmon
Coho Salmon
. Sockeye Salmon
Steelhead Trout
"Amencan Shad

Oncorhynchus 1shawytscha |
O. kisutch

O. nerka

Salmo gairdneri

Alosa sapidissima

SR Res:dent Large F:skes RS

»

Catostomus columbianits

Largescale Sucker . C. macrocheilus . '

Mountain Whitefish Prosopium Williamsoni

Chisel-mouth _ Acrocheilus a!z{rac‘eus v

Pedmouth « Mvylocheilus, caurinus -

Northem Squawfish . Ptychockezlus oregonensis

Wtute Sturgeon Acipenser transmonlanus

" Cyprinus c;arpao ’
'Smallmouzh Bass Micropterus dolomieui
*I argemouth Bass M. salmoides
*Black Crappie Pomoxis nigromaculatus
*Walleye Stizostedion vitreum
*Yellow Perch Perea flavescens
*Bluegill Lepomis macrochirus
*Channel Catfish Ietalurus punctatus
*Butlhead I melas
Small Fishes

Threespine Stickleback Gasterosteus aculeatas

Sculpin Cottus asper

Blacknose Dade ' Rhinichthys atratulus

Longnose Dace R, cataractae

Speckled Dace R. osculus

Redside Shiner Richardsonius balteatus

Status Unknown
Cutthroat Trout Salmo clarkii
Dolly Varden Salvelinus malma

ire along ¢ of coarse fish (especially suckers, Catostomus spp.) that live
stocking in the fishes' passage facilities at the dams. Various cuts

** Introduced from Europe.

* Introduced from castern/central North America.
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The White Sturgeon (dcipenser transmontanus) is the
largest of all fishes in the Hanford Reach. To learn more
about their movements, radiotelemetry devices have been
attached to adult fish as a way to track individuals in their
daily and seasonal travels (Haynes et al., 1981). The infor-
mation obtained from these studies is useful for formulat-
ing management strategies that may be needed 10 sustain
future Sturgeon populations.

The Common Carp (Cyprinus carpio) is an inadvertent,
alien introduction to the Hanford Reach, and although it is
very abundant, there have been no studies made of its
life-history and food habits locally, or to find ways to
exploit the Carp population as a food-source for people.
The Carp population provides a food-source for Great Blue
Herons (Rickard et al, 1978), and a few Coyotes have
learned to capture Carp trapped in shallow pools created by
receding water-levels (Springer, 1980).

Two native, salrnomds, Cutthroat Trout (Salmo clarkii)
and Dolly, Var&qr; (Salvelinus ma!ma), probably became
extirpated from fhe Hanford Reach prior to 1940..0f the
sixteen mechﬂm 2 to large-sized resident fish spec:es in the
Hanford Reach Hineare introductions from eastern North
America or E i-za" ia that were made priorto 1940 (Table II)
Clearly the 2 5 HfMan to mtroduce alien fishes to the
Columbla’Rw er ﬁa's altered the specxes—composmon of the
Hanford Reach fo & great extent

o d

T CHEMICAL POLLUTION ° I

At the present time, the Hanford Reach of the Columbia
River is relatively free from industrial-urban chemicals.
The only sizeable town located on the banks of the main-
stream Colunibia River upstreari from the Hanford Réach
is Wenatcheey Watshmgton 'l'here is thereTore only a small
amount of t:hE:mxcal contammauon that is: 1ntrqduced
diréctly mto thb_\,iff{l. ver ] before it enters the Hanford Reach
(Fig. 1): EThic: cf{:sﬁ of elghtof ‘the nine Hanfoérd Site plu-

tomum-productx%n feacfors’in. 1972 hds essentiaily termi- -
nated the rel §e=of ,radlonucl:des into the vaer Dunng .

the. years of‘}”é’f fo operatlons 1944-72, resident’ fish
mcorporate(f‘ i

suqs, througﬁ ngelr"fqodsF(Watsoﬁ & Davis, 1957). Follow-
ing shutdown® ofrthe reactors, these radionuclides dlsap-
peared (Cushmget al., 1981). Today, only trace amounts of
cobalt-60 and isotopes of plutonium persist in river sedi-
ments (Sula, 1980; Beasley ez al., 1981).

In the 19605 about 200,000 migrant ducks and peese
regularly used the Hanford Reach during the autumn and
winter months. Radicactive phosphorus and zinc were
detected in 41% of the ducks and geese killed by sports
hunters within a 50-miles (80 km) radius of the Hanford
Reach (Hanson & Case, 1963). Radiochemical analyses of
goose eges taken from nesting islands in the Hanford Reach
in the 1970s, indicated that caesium-137 was the most
abundant Man-induced radionuclide in the inner egg con-
tents, and that strontium+90 was the most abundant radio-
nuclide in the calcareous eggshell (Table I11), The source of
these radionuclides is mostly global fallout from weapons’-
testing, rather than Hanford industrial sources (Rickard &
Sweany, 1977).

Great Blue Herons (4rdea herodias) are colonial-nesting,
piscivorous birds that can serve as biological indicators of

osphofus and radiozing in their tis- '

TABLE HI

Radionuclide Content pCi/kilogram Ash, of Canada
Gaose Fggs from the Hanford Reach of the Columbia
River.

(Data from Rickard & Sweany, 1977.)
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the presence of Man-induced heavy-metals or radionu-
clides in their foraging enwronments {Rickard e} al 1978;
Fitzner et al., 1982). Toxic metals,, such as lead, cadmmm
and mercury, were measured in ﬂ}é nest debris (faeces and
ﬁsh-scraps) at Heron colonies locat d-at Lake Coeur, d’Al-
ene in Idaho, Tacoma in Washington; and the Hanford
Reach (Flg. 1). The lowest leve, of those metaIs were
measured in debris collected: on Qg Hanford Sxte (Ta-
ble [V), indicating the’ relatively’ pollutlon free enViron-
ment of the Hanford Reach,

TaBLE IV
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Refuge, located downstream from the Hanford Reach, has - Reactor effh
experienced mortality and reduced reproductive success, o 45(5),

through ingestion of wheat grains and seedlings treated BECKER, C.D. &

with a chemical pesticide (heptachlor) applied as a control
for wireworms on private lands (Blus et af,, 1979). In the
past 10 years, the reproductive success of nesting Geest
along the Hanford Reach has remained stable, mdlcatmg
that toxic chemicals are not affecting the reproductive suc”

ard, 1983) Nevertheless, toxic chemicals are being intro

cess of those at Hanford (DeWaard, 1981 ; Fitzner & Rickj

l‘ Flexibacter «

bia River fi
92 pp.
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Effects of b,
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duced into the riverine environment by steadily-increasingBooks, G.G. (in
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(Kendall, 1982). -
SUMMARY

The Hanford Reach of the Columbia River has expe:
rienced a great deal of human-imposed environmental

9) Il’!ur
Gulls in Wa-
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(1981). Deci
following the
pp. 59-67,
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} change within the past 40 years, as has much of the adjacent
? jand. The major disturbances have been from hydroelectric

anada
lumbia 'agnculture A notable exception to the steady expansion of
agriculture and dam-building has been the 1,400 km? Han-
ford Site, which was established in 1943. Today, the Han-
—9% ford Site consists mostly of undeveloped land that still
1ell supports native vegetation. It is free from agricultural prac-
2 tices, and has also been essentially free from livestock
30 grazing and the shooting of animal wildlife. This conser-
30 vative land-use has favoured populations of native wildlife
D that use the riverine habitats of the Hanford Reach of the
8 Columbia River—e.g. Mule Deer, Canada Goose, and

Great Blue Heron, are notable instances.

The Hanford Reach supports the only mainstem Chi-
nook Salmon spawning habitat on the Columbia River.
. This population is maintained by-a combination of natural

fadionu-} cnawning and artificial propagation in concert with a regu-

ali 19785 jated harvest of returning adults.,Numbers of mainstem
st‘quum, spawning Salmon have increased markedly in the past 10

aeces ,and years, and this has atiracted increasing numbers of winter-,
Esgur g’ Al- ing Bald Eagles to the Hanford Reach. .. .. ‘

Hanford With the shutdown in 1972 of. pluton1um~producnon
“.ta\'ls.._\’\"ere reactors located on the Hanford' Rcach the short-lived |

Site (Ta-} radionuctides of 32P and 65Zn, that once were abundant in
£ environ-! Columbia River water and biota, have disappeared by

cahd

o radiodecay and through river-flushing actions. Barely de-

S tectable amounts of 2Py (half-life 24,000 years) of Han-
o ford Site origin persist in the sediments accumulated above

nris Cast | the firstdam downstream from the Hanford Site. Chemical
-1y pollutants in the riverine environment here can be ex-

pgm of |Dpected from two future sources: industrial development’
along the Columbia River upstrcam from the Hanford Site,
and increases in the uses of agncultura] chemicals wnh
runoff into the Columbla Rwer : : :
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